The paper presents a measuring stand which permits to determine the attenuation and modal birefringence of planar waveguide structures. The light is introduced into the waveguide through a prismatic coupler. This permits to determine attenuations of the subsequent modes. Mounting the polarizer in front of the lens of the camera it becomes possible to determine on the same test stand the modal birefringence of orthogonal pair of modes of the same order.
Introduction
Optical waveguide structures constructed in compliance with the technique of planar optics, applied also in telecommunication (among others as modulators, multiand demultiplexer) are thanks to many advantages, unattainable in the technology of optical ber, more and more widely used in the production of sensor systems monitoring physical quantities, biological and chemical processes, as well as numerous parameters in various domains of science and industry. This is proved by the constantly growing number of scientic publication presenting new solution and improvements of optical sensors operating on the principle of contacting the optic wave with the monitored medium.
One of the most important parameters characterizing the obtained waveguide of integrated optics is, besides the optical properties, the attenuation dened as the loss of optic power per unit path of propagation in the case of systems of integrated optics; the proper choice of the method of measuring the attenuation is much more complicated than in the case of optical ber, chiey due to is dierent geometry and structure, its appropriation and the dierence range of the investigated losses [19] . Therefore, it is impossible to develop one universal method of measuring the attenuation, and most of the methods applied so far are mostly designs assigned for measurements carried out in laboratories.
The fundamental principle of the measurement of losses due to propagation comprises the introduction into one end of the waveguide of a certain quantity of optical power and measurement of the power output at the other end [1] . Such a simple approach involves, however, several inherent problems and some inaccuracy of those measurements due, among others, to the fact that the amount of losses at the input and the output is unknown, whose losses may distort considerably the actual value of propagation losses, whereas in the case of investigations concerning multimode waveguides the losses of the individual mode cannot be assessed separately. * e-mail: kgut@polsl.pl ∆Φ = |β TEm − β TMm |x, (1) where ∆Φ phase dierence between the propagating modes, β TEm , β TMm TE and TM m-order mode propagation constants.
(818)
The Application of Scattered Light . . . If the phase dierence between the modes amounts to 2π after passing the path of propagation L Bm , it is called the beat length m-pair of orthogonal modes [10] :
As
we get 
where x path of propagation, I 0 power rating introduced into the waveguide at the point x = 0, α linear absorption coecient [1/cm] .
By means of the relation (1) the attenuation coecient can be determined as the directivity index of the straight line of the linear matching function I s = f (x).
Practically, the value of the attenuation coecient α is expressed in the logarithmic scale, i.e. in dB/cm. This can be achieved by a conversion of the scale [9] : Fig. 2 . Experimental setup.
The intensity of scattered light was recorded by means of a CCD camera, provided with an optical system, which permits to focus on the surface of the waveguide. The obtained images were analyzed in compliance with the relation (2), and the resulting value of the attenuation coecient α dB , was assessed to be the value of the coecient of the straight line matching the function 10 log
This test stand is shown in Fig. 2 . It is equipped with a grip holding the waveguide, a CCD camera, and a com- 4. Conclusion The paper presents methods of measurements which permit to determine the attenuation and mode birefringence on only one test stand. In the case of semiconductor waveguides displaying considerable losses this method may prove to be troublesome. In waveguides with a high birefringence it may be dicult to excite simultaneously both orthogonal TE and TM modes.
In many other planar waveguides, however, the presented methods of measurements make it possible to determine the attenuation and mode birefringence correctly in only one cycle of measurements.
